PATENT ABSTRACTS OF JAPAN 


(1 1 )Publication number : 08-1 1 1 542 

(43)Date of publication of application : 30.04.1 996 


1 '■' 

(51)Int.CI. 


H01L 31/107 
H01L 31/02 


> 

(21)Applicatlon number 

07-203061 

(71)Applicant 

: SBKO INSTR INC 

(22)Date of filing : 

09.08.1995 

(72)Inventor : 

BANDAI MASAAKI 




YOSHINO TOMOYUKI 




AKAMINE TADAO 




SAUO YUTAKA 




YAMANAKA JUNKO 




KOSEKI OSAMU 


(30)Priority 

Priority number : 06194417 
06193414 


Priority date 


18.08.1994 
17.08.1994 


Priority country : JP 


JP 


(54) AVALANCHE PHOTODIODE AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To improve detection sensitivity and time 
resolution by a method wherein an avalanche photodiode 
is provided on an FZ-SOI substrate, the substrate is 
exposed by removing a part of the substrate, and a 
shallow diffusion layer is formed on the exposed surface. 



CONSTITUTION: By having the electrode, to be used to 
apply voltage to a PN junction part which is formed in an 
FZ substrate, to come in contact with the electrode 
formed on the side of a glass substrate 4, they take an 
electric continuity. Besides, the glass substrate 3. which 
isjunctioned to a substrate 1. is connected to an IC 
package 8. The electrode on the side of the glass 
substrate and the lead pin of the IC package 8 are 
connected by a lead pin. so that they take an electric 
continuity. Accordingly, when a light signal is made 
incident from the side of the substrate 1 , the irregularity 
of amplification factor can be prevented because the 
depth of penetration of radioactive rays and the like into 

the substrate moves away from the layer which becomes an amplification region when a light 
signal is made incident from the side of the substrate 1. Besides, as through holes 6 and 9 are 
formed on the glass substrate 4 and the IC package 8 respectively, the generation of noise of 
X~ray and the like can be prevented. 
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ic)^fi£Lt=€si 1 tmrntitiztiz^fintitfyms. 

$^lSort>*c FzSffi2tA*^xSffi4(Z)}g^ii[ig 
13, Sfil tft^Lfc**5XSffi4l4l C/<-y^— :?8 

^•rs, mawKgi(4**^xsfiffiimsi 1 1 1 c/<-y 

<r-va?'J-Ktf>i o^^B'7-f-\'-i 5T-mSlLT 
J:ySffiHgA''t.it<i#^A^-c-g^-S. ca>:^(aiAxf,A 


s e.s< -s fc toig*i^A<is t) -3 t^fc y , fs < * ^ fc 
y■r•sci:*<»lL^, 

[O O 3 3] @ 1 2(*, :$i?tBM\Z^^7f<=7>'>x. • y 

h • y-f fo-mmmt:^^rmAi^mm^X'S> 
4t I c/<->^-i?8i=-t5h.^*imii?v:6 tsa?;9S^^ 

i)p xmSfi^SilLfcat?**^;^Sffii®5IU. fik 
il-r-Sfc«»''fX*«*LrL*3. *fc. I C/^-y-y 
— v8iOA^t>(DAItt,Br^lc^fi)„ Ml-I*. T/'C^^v 

[0 0 3 4] ^1 3(4*f§?BI=J:-S>T/<^>vx • Vif 

y--'?'<^- fa)-mmm^m-rmiA6^m^mx'&^, 

*e!|-C?l±S3lc*LfcT/<^>i/x • :7;j- h • ^r-f:4-— 

K^ss^Lfc«-efci.. s«ii t**^:^s«4*ftd-r 
^i:Eiw=m«3 b*<*'^x»ffi4±o)msi 1 

— L-C«aW«iS*ISoTL^5. mS3 bliF2»ffi2ro 
SffiHII©P+ B2 4lzai/ai^7 h-r-5J:5l=}BJ5E**t 
rt^-So S1S3 b<»:S«i CDHI-14. «9^li^<b 
KA^P)'S-5.iffi^K2 5A<J^Jie$*tTL>^o fitoT, Sffi 
3atmsi 1 I C/^-y^— :?8a)'J— Ktf>1 

oic^j5'7-f-Y'-i 5s?-efta-r-s::i:i=j:y, y-K 

[OO 3 5] ai 4li*«Ml3<fc-Sr/<7>->x • 

*WT?li@1 3lZ5^LfcT/^^>Vx • 7:*- h • ^-i:*- 
— KCDSiJ&lcAa^t-c, ii=7yf.&iSiAt I C/<-y'^r-i?8 
icss:A:6*&i;9$^fei£LfcttS|-efe-5o c+tiix^ 

■CU*3. I C/<-^>r-y8{ilA^c,fl!>AStt3rfi6 

i-jS-So mizit. r/<^>->x • h • ^r-f 

[OO 3 6] Hi 5(4*fEM(=J:i>T/<^>->x • y* 
h • :Sf'f:i— K©-^i£«T-fey. S4lc^Lfcr/<5 
>->x ■ 7:*- K ■ y-r^— K$^SLfc«9T?fe-5. PN 

tS^S^roSEo^iniiass a , ai/3 b $ y - Kif 
>1 O'v^glLr-tCAxC.frort^S. :*:«SI=J:*t« 

F z s€ 2 1 X sfi 4 1 (os^^Hi^Aoa it ^ yt«>a 

[00 3 7] @1 6(4*Sliai=<t:*7/<^>->x • y* 
h • y-f:f- K<D-|ll£«T-&y. @1 5lz^Lfc<ijS 
(0*"7XSffi4i: I C/«->'5r— ✓8lcSffi?;6&0:9^ 

j^BgLfct©t?fe«.o aa?5*i*x«??*Asrr««^ 

l-jaSI-tC-So xSttSffi^Si^Lfc^-C^'^xSei: 
I C/^-yy— v;8aA^f><DAItt^g6l-'S:'5. MI-«±. 


(7) 
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[0 0 3 8] HI 7tt*«^fCj:«>T/<^>vx • y:t 
8±[::mffii 1 A<}^iSL-Cfe'5o 

[0 0 3 9] ^1 Sli^SIBJIZcfc-ST/^^Vvx • 37;^ 

tzt^oy^mm-^^^o (100) cD®:Sti:^}$oS« 
1 ^M:^14x*y^>yLTLfcii-& (1 1 1) mZQi^ 
mtl^o vU=3>^®2 3[*F2Sffi2(7>3£»:AMC]f^i3£L 
fcSl 7IC:^LfcP+ H2 4<DS®T?fc^o 

[0 0 4 0] SI 9li*5|0^lcj:^r/^^>vx ■ -^it 

h • K(D-Sll6«-efcy. HI 7$B:^fBjA>e> 

1 1 liPNtf^SI5-^mE^H]*Q-r'5mS3 a. 3bi:S 

mAP-r'5c<!:T?r/^^>vx ■ :7:t h • ^'^-f ^f— Kit L 
xm^-t^o ^fz. :^*^xSffi4lzliSil7>:6;b<j^i$$ 

[004 1] H2 4-2 5(**^0JfCcj:'5)7'/<^>v^x 
1 !Z^LfcT/<^>e/x • h • y-<:<-— K*H2lC 

^LfcT/x'vvv'x • :7>^ h ■ y>r:^— K (-tr>>'>^ 

it*.^a)-||J£e!I^^LfcHT'fe^o C<Z)3*>. H2 4 
(a) - (e) ttx•>^>^L3S:l^^(D!S$x•>5^><;f 
?a*^t>«a-r -SfrtotDtf^X^/^— 1 O 1 a^f^^XS 

[0 0 4 2] 02 4 (a) liftlXS5a)**^XSfi1 d 1 
^aLrt^^oH2 4 (b) (i^'^Xttffil O 1 ±fZ^ 
Saiigl O 2*J^JigLfc«tC5r'fe*o 02 4 (c) li 
*a»ffil 0 2±|C7;j- hUi^XM 0 3^}^J?ELfct 

[0 0 4 3] 02 4 (d) it. W^lZ^mmmi 0 2±(0 

huvxhi 0 3t±mmm^ oz^^Tt hU 

024 (e) liltrXgr-J^jaLfc^MSimi O 2i:3?;^ 

h u vx h 1 o 3 ^ t L-c**^xs«$»^i&a) 
ilST-x-y^vyLfcXg-efc^o *t>ic. 0^iiLr 
L^^^l^A^ ya- h ui;x h 1 O 3. ^SSIMl O 2$X 

O 1 a^^§5>o 


[0044] 025 (f) [i024 (e) X.m^XXm 
l&\^fzl^WL\.tziS^:k±f<—^ O 1 a <!:T/<^>i^x ■ 

h • y>r:l--KS^i 0 4$iiy^*5ii-fc<!:c:5-r? 
•e^^o zKDxsf^^Rto (g) xs-e*>u=3>Sffii o 

6^X'V^>'9'■r'5>Eg(cMa;^)^i^>r/<^>VX • -7;*- h 

[0 0 4 5] (g) xS-cii. £>»Ja>S<bHi o 5$ 
<!: LT V U n >S« 1 O 6 ^iKWit^ 'J ^umo 
T;u * U -e X ^ > ^*m:&t£x *>^>ifLfri:C5 
*«LTt>So v'J=]>S«1 O 6(Dx->^>^(i»S 
^c7)^ST^:^t4x»v^>^-r^^4,pJt6T-fe^o i/'J 

=l>Sffil O 6(7)X»>^^><7'lir/<^>"i>x ■ h • 
^>r5j--F^Tl 0 4^ff^j3jcUTL^'g)SO (S® 

so iSffiizPf^s;) covU=j>K^bmi o 7-ex'v^> 
y3b<Xh'>:^Lfcc*:5l::nj:^c CC:r'^B°nA^t)l»y aiL 

■ex*>^>^Lr»*LfctC5A<02 5 (g) -cfc 

-So 

[0046] 025 (h) li**^X*/<— 1 O 1 a 

• :7:j- h ■ K^^l O 4(7>]35:^;!)^f, 

— 1 O 1 ai:T/<^>*>x - h • ^f-r:*-— K*dFl 

o 4 * V > u r L * 5 1 ^^-r V > ^^cD?ft 

ai7K35^«]y»^##ixj^. -^ixA^r/x^^vx ■ z?:^- h 

•^^>r:*— KK^l 0 4S®!c<^«LTK*-Ct)S:<)S: 
^Ci:>b<^t^ CCDfzi^). 02 5 (h) fZ^Lfc^-Ti/ 
>y^>r>1 1 ^ XifsLtzm^'^XX^^C iy><f^± 
to. vyn>affi. *'^X*/<— 1 O 1 a <l:*,^±|z«) 
BTL^i:l^J:5lC-r*o 025 (i) I*. 02 5 (h) X' 
TT^LfzJimx^^fz'^-CiyXf'y^O^ 1 Mz^ijt-oX^ 

fflcfr. a®a)**^xs«^».^&i;T/^^>vx - ^ 

h • Klg^l 0 4(D'>x/\A^^b«IyKL•r-5 

C<!:[Cc*:yT/<^>vx • :7:f h ■ ^-r^J— KiS^^^ 

[00 4 7] mzeit^ mymiZTjkLtzmmmizmi^x 

US#^XSt5(DSSSaLfct<DT-fc4o *XSIi7 
/<^>vx '-yith ' ^^:^-K^^i 0 4icm«i$J^ 
jaLfc*'^X»ffi4^S^Lr. **^X»S<l<D«S-v 
ia/<>rTX*BlJ!lD-r4ZtlZj:y7/<^>*>x ■ :7;i- h 

[0 0 4 8] 02 6 (a) (*ftlXffira)**^XSfi4 

Lrt^^o 02 6 (b) (i*'^xasic^#2Sjtax^T* 

^>vx -yith ^ ^^^-'\^m'^->^xmmt<?<mLtz 


(8) 
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[0 0 4 9] 02 6 (c) f4^'^XSfiSX'v5^>^iffl 

Jiiriitzib\z±mmm^ o z&ifyjt hUvx h i o 3 

mze (d) I* (c) vmf&Ltz^mmm^ ozt 

Z?^ hUS?X h 1 0 3lZ(tor*'^XSfi4*X-;^> 
[0 0 5 0] m26 (e) l*:«'^XSfficDX 

<7)«ffit?fcy. *a*a)diffli 0 8 3b^r/<^>vx ■ 

02 6 (f) liSI— Iilia>:^3^xx*y^>>f^fT5/c 
dblz^mmm^ 0 2Sl/-7;i-hUvXKl 0 3S*'^X 
SS4±lzjiEKLfci:C5T*fc^o 
[00 5 1] 02 7 (g) (*fltJXST*J5£mL/c^S^M 
1 0 2i::7;r hUvXhl O 3 "-x>y Lfct C 

^X'&^o 02 7 (h) fi (g) xsT-j^jaLf=*aai 

^1 O 2i::7:^- h UvX h 1 O 3lZ«£oT**^XS«* 

X ^ ><7* L fc «h fe -5 o 
[0 0 5 2] 02 7 (I) f*#^XS«OX*v^>^« 

cD^^-efey. *xigT*ff^)a$ttfctfbaji 0 9(i^xg 
^^mm^^i>&^x&^o 02 7 (j) 

8i<7>affi«lc35:§T;u5*a)#S3lffii 0 2^«ffiL. 
[0 0 5 3] 02 7 (k) I* ( j ) mOHmV^f&Ltz 

[0054] 

FZ-SO I ■ :7:i- h . ^-<:^- K 

^Wiif. Sffil<0-gp^|«^LTFZgffi^gai$1i:. 

t-r^:itt^v^tzo z*tt><7>T/<^>>'x • y 
mmn^^^^oiztsi-otzo "toi^^tLxit. <k^mm 

j^js-r s c t "e3t«aiiz(B ^, 35: t>T- x s^coeias t 

[0®<7>©m35:iaB^] 

[01 ] *^B^rzj:^7/<^>i^x • :7;t h ■ y>r^— 

[02] 2f:^B^|Zcfc-57/<^>->x • :7:i- h • -^-T*- 

Ko-^jg^s jjt Lfzm^^mmmx'S>^o 

[03] :*:^BJ|z,i:-57/<^>V'x • h • ^-f 


[04] ^agB-ai^ckST/^^^vx • h ■ ^^-r:<— 
[05] *aiB^{Cj:i,T/\*^>V'X 'y:th' ^f>f5j— 
[06] *S|B^(c^^T/\*^>vx -yzth ' y-f :i— 
[07] *SIB^lc<i;i,T/\*^>vx -yit-h' 4f>r3j— 
[08] *ailBlCj:«T/<v>vx -yTth ' ^^it— 
[09] *S|B^[Ccfc-&T/^^>V'X • 7:J- h • 4^^;!— 

KcD-njgfiw ^ ^ L fcS* WM® 0 -e & ^ o 

[01 O] *^B^[ZJ:ST/<^>vx • :7;t- K • ^f-f/J" 

- K(7>-||JS0tl^^Lfc1I^M^®0-efc*o 
[011] ^a^B^lCcfc-ST/^^^i^x ' h ■ y-r;f 

- \^a>-mmm^m Lfc«*wiif®0-efcSo 

[01 2] *^B^izj:^r/<^>i^x • :7:;^ h • y-<:t 

- KO-||JS®l*^Lfc1SSWK®0T-feSo — 
[01 3] *«B^fCcfcST/<^>*>x - :7;fh • ^>(:ir 

[01 4] *f|B^lCci:ST/<^>vx • :7;^ h ■ 

[01 5] **iai3j:-5T/<^>v^ - yith' ^-Ct 

- h^o-mmm^yr: l wk® 0t & ^ o 

[01 6] *«B^[C<*:^T/<^>i>x • 77:j- h ■ -^^^r:*- 

- KtD-siffieii*^ L/ii«^ww®0-ea&So 

[01 7] ^^B^iCct'ST/^^vixx -yith' ^-r^r 

-r^«5a>gSM©T®0T?fc€>o 

[01 8] *«S3l::<*:^T/^^>->x • :7;i- h ■ 

/z^sw±®0-e&4o 

[01 9] *«MlCci:-ST/<^>->x ■ :7:J- h ■ ^-f:*- 

- Ka)-iiJgeq^^Lfct<7>-e, 01 7a>B^ipjANp)fl. 

fcS^M±®0T-fc^o 
[02 0] fiE*(DT/<5>->x • :7:t- h • ^r^:i— K$ 

mLtzm^^mmmx'&^o 

[02 1 1 fit*CD7/<5>^xx ' y:th ' ^-f^J— 
^ L fcmSMSr® 0 T* fc o 

[02 2] «£*(Z)T/<^>*>x ' y^th ' y-r:*-— 
^ L fcgSMBi® 0 T: fe * o 

[02 3] St*a)TA^>i/x ' y^^ ' ^^:f—\^^ 
^LfcS^MST®01?&So 

[02 4] *%Bjicj:^T/<^>i>x ' y^h ' -y-r^j- 

[02 5] ^^m\z^^7/<y>iyji ' y^th ' ^-C:t 

- Ka)Sit:&afe$^ LfcST®0-efe-5o 

[02 6] ::^%B^|Cc*:^T/<^>v^x • • ^-i^ 

- KO^Sig:*^ $ ^ L 0 -C fe ^ p 
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[112 71 :*:^B^|Cci:^T/<^>vx • 


1 9 

P±M 



2 3 

V 'J a 



2 7 


1 S 1 COSffi 


2 8 . 

1 0 8. 1 09 CifiB 



2 9 

(111)® 

3. 3a. 3b. 11. 12. 110 


10 1 

^ Ctf 

4 


1 0 1 


5. 7. 2 5. 2 6 i^^m 


1 0 2 


6 . 9 Sffi^ 


10 3 

^ ^ I ^ r" 

8 I C/<'V>r— 


10 4 


10 »j-Ke> 


1 0 5 

V'; a >H<bK 

1 4 S^glDSlS 


1 0 6 


1 5 ^K'7>r-V— 


10 7 


16.17 N^M 


1 1 1 


18.24 P+ H 
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